Abstract: Trans Jogja is a public transportation in Yogyakarta which is operated by Dishubkominfo DIY. It is one of the ways to overcome transportation problems especially traffic jams. The total number of the buses until now reaches to 54. In fact, it does not significantly overcome the traffic jam problem yet. Dishubkominfo DIY always makes some efforts to improve the Trans Jogja management. One of them is by giving good services to the passengers. So, it is important to predict the amount of the passengers of Trans Jogja. This forecast uses the data from July 1 st 2014 -September 29 th 2014. This forecast is based on Weighted Fuzzy Time Series (WFTS).To forecast using WFTS, there are some important steps.Thereare defining the universe of discourse U, defining the fuzzy sets, establishing fuzzy logical relationship, grouping, forecasting, defuzzification, assigning weights and the last is calculating the final forecast values.
Introduction
Yogyakarta is one of the populous cities in Indonesia [1] . Traffic jam happens especially at the rush hours. Operating Trans Jogja bus is one of strategies that have been made [2] to solve traffic jams. Trans Jogja bus is operated since 2008 and it has been alternative solution to provide public transport-based on "buy the service". The number of the buses is 54 buses with 112 shelters. A good management of buses of Trans Jogjamakes them interesting. To improve the management, it is needed to know the number of passengers. Thus, a research to predict the number of Trans Jogja passengers is significant to be conducted. Some researchers have conducted researches which predict the buses passengers. One of them is Hidayat [3] with hisresearch about the method of Adaptive Neuro Fuzzy Inference System and When-xia [4] using regression analysis method.
The fuzzy time series method is a dynamic process that uses linguistic values as observations. The research on fuzzy system that uses time series data was first conducted by Song [5] - [6] - [7] to predict the number of enrollments in a university. Other research conducted by Nurhayadi [8] is to predict the register at the Albama University. Then, Shah [9] applied fuzzy time series to predict the gross domestic capital in India. One more researcher, Abadi [10] , constructed fuzzy time series that combines the lookup tables and value decomposition method for predicting inflation rate.
Chen [11] , in the year 1996 developed Song method which isfurther developed by Yu [12] in 2005.Again, Song methodis developed by Lee [13] talking about the seasonal data and by Suhartono [14] - [15] about forecasting seasonal and trend data.Finally, the study by Suhartono is applied to forecast tourist arrivals.
In fact, Lee's research [16] weighted fuzzy time series method has better accuracy than Chen's [11], Yu's [12] , and Cheng's [17] method. Thus, in this paper, the writer used the Lee's method to predict the passengers of Trans Jogja bus. Since Lee [16] has many orders, the writer merely use the first one which is about weighted fuzzy time series model with data time variant. The data obtained are in the form of daily data of TransJogja's passengers. Differencing data to get stationary data is important since the data are not stationer. After acquiring the results of forecasting, the writer calculated the value of MAPE (Mean Absolute Percentage Error) and MSE (Mean Square Error) of fuzzy time series method and weighted fuzzy time series method [16] .
Forecasting with Fuzzy Time Series
Fuzzy time series (FTS) is the development of a fuzzy system using time series data. Linguistic variables that used in this research are the data in the previous period which is mapped in to the data in the next period.
Definition 2.1.
[11] Let U be universe of discourse, The steps to forecast with fuzzy time series [11] are given as follows: Step 1. Define the universe of discourse U.
Step 2. Divide the universal of discourse U with the same interval.
Step 3. Define fuzzy set on a universal discourse called U.
Step 4. Determine the fuzzy logical relationship.
Step 5. Establish group the fuzzy logical relationship.
Step 6. Forecast. Let 
Step 7. Defuzzification. If the forecast of 
Forecasting with Weighted Fuzzy Time Series
Different with forecasting using fuzzy time series, forecasting using weighted fuzzy time series adds weight after defuzzification step. The steps of forecasting using Weighted Fuzzy Time Series (WFTS) method [16] are given as follows:
Step 1. Define the universe of discourse U.
Step 6. Forecast, with fuzzy time series method.
Step 7. Defuzzification.
Step 8. Assign weights. Suppose the forecast of ) (t F is (5) where k w is the corresponding weight for ij A .
Step 9. Calculate the final forecast values. The final forecast is equal to the product of the defuzzified matrix and the transpose of the weight matrix:
where × is the matrix product operator.
Application on Forecasting TheTrans Jogja's Passengers

Determining Stationary Data
Before predicting the number of Trans Jogja's passengers using the Weighted Fuzzy Time series, the data must be stationered. The data [18] that used in this research is data of Trans Jogja's passengers count based from the ticket sales in the period of 1 July2014to 29 September2014. The number of data is 91 data taken from daily data of Trans Jogja passengers. The data are divided into 72 training and 19 testing data. Checkingdata is done by using Minitab 16,by ploting data using Autocorelation Function (ACF). Here is the plot of the data of passengers, followed by ACF plot. Fig. 1 (b) displays that there are some lags that come out of the significance line.It means that the data are not stationary. Thus, to obtain stationary data, diferencing the data is a must. In this paper, differencing the data is conducted using Minitab16 or manually by [19] :
We need to plot the ACF to see the data of Trans Jogja's passengers after the differencing process. Fig.1(c) shows that there is no lag came out of the significance line. It means that the data has been stationary with one differentiation. Furthermore, by using resulting data after differentiation that has already stationared (hereinafter called stationary data), the passengers of Trans Jogja can be forecasted by using the Weighted Fuzzy Time Series (WFTS).
Forecasting Trans Jogja's Passengers Using Weighted Fuzzy Time Series
The forecasting process of Trans Jogja's passengers with stationary data that has been obtained is conducted by the following steps:
Step 1. Define the universal discourse U. Based on obtained stationary data,the smallest datum is -6106 and the largest datum 9772. So, the universal of discourse for this data is ] 10250 7250 [− = U .
Step 2.Divide the universal of discourse U with the same interval.
To simplify universal set of partitions into particular parts, the data is changed to the form of chart. The chart is represented in Fig 2(a) .Based on the chart, the universal of discourse U is partitioned into 7 sections with long intervals (2500) of each section. Step 3. Define fuzzy set on a universal of discourse called U. The next step is to define the intervals into a fuzzy set. In this study, the writer used 5 linguistic variables: A on the universal of discourse U: From the fuzzy sets,it is known that this study uses a triangular membership functions.
Step 4. Determine the fuzzy logical relationship. Fuzzy logical relationship (FLR) is used in forecasting established by partitioning the universal of discourse and defining of fuzzy sets. Establishment of the FLR conducted based on fuzzy logic: if
Step 5. Group or establish the fuzzy logical relationship. In this step, the FLR on step 4 is grouped for each fuzzy set. The result of grouping fuzzy logic relationship is shown on Table 1 . Step 6-7. Forecast and Defuzzification.In this step, the first thing to do is determining the midpoint of each interval fuzzy sets. There are Step 8-9. Assigning weights and calculating the value of forecasting result.After acquiring the midpoint of the interval fuzzy sets, the next step is defuzzifying. The Table 2 shown the defuzzification results of each linguistic variable with c = 2. 
Return of The Differencing Data
After acquiring the value of forecasting results, the result data from the stationary datais returned to the original data to obtain the results of forecasting. Based on the equation (7), the return of the differencing data to the stationary data is obtained by equation
The forecasting result that are needed as training data are shown on Table 3andTable 4show the testing data. The data forecasting result with weighted fuzzy time series method is still in the form of differencing data. Table 3 showsthat data from the forecasting resultinforms the number passengers on day-t. Similar to Table 3 , Table 4 shows that the data from the forecasting resultsarechanged to be the data of forecasting passenger, but in the form of testingdata. Testing data in Table 4are not used to build the model (the rules of fuzzy relationship). Based on Table 3 . and 4. the results of forecasting with the original data is shown in the following figure. Here is a comparison of the value of MAPE and MSEfor the training data that is used to seethe results of forecastingusing the Fuzzy Time Series and Weighted Fuzzy Time Series Method. 
Conclusion
The result of the forecasting process with WFTS model is betterthan forecast with fuzzy time series model. Since, the values of MAPE and MSE with fuzzy time series model is bigger than the values of MAPE and MSE with weighted fuzzy time series model.However, this study did not consider the seasonal effect. In Indonesia, the effect of eidmubarokday makes the number of Trans Jogja passengers increase significantly. Therefore, it is expected that some future researchers concentrate on forecastingTrans Jogja's passengersin the seasonal moments.
